If
p?
v]	THE GAS ENGINE	129
sions  Committee had shown that almost the whole of the
cooling loss occurred during and immediately after the explosion,
and that the cooling of that part of the cylinder walls which
did not form part of the combustion space was chiefly useful
in keeping the piston cool (since unless the circumference of
the piston were kept cool the centre might rise in temperature	•||
to the pre-ignition point), so that if a jet of water could be	J
projected on to the hot face of the piston and on to the walls of
the combustion space it might be possible to dispense with any
other cooling arrangements altogether.   This makes for great
simplicity  in  construction and  corresponding  economy  in
first cost.
In Hopkinson's engine cold water is injected through a
hollow casting projecting into the combustion chamber and
provided with a number of holes or small nozzles rather less
than a millimetre in diameter. The jets thus formed are
comparatively coarse, and even after passing through the flam-
ing gas most of the liquid reaches the hot metal surface upon
which it is directed. These jets are directed against all parts
of the surface of the combustion chamber and against the
face of the piston.
Tho engine used for this experiment was an 11J in. X21 in.
Croftsley engine having a compression ratio of 6-37. The
following is an extract from the report on the trial:—
"The engine was run continuously for 120 hours on an
electrical load with coal-gas.   The engine developed during
this   period   43   B.H.P.   on   the   average,   and   ran   very
smoothly and steadily.   The average mean effective pressure
101 Ib. per sq. in.-   When jacketed, the engine would not
develop   more than 40 B.H.P. continuously without  over-	| 1
heating,   and  mixtures  giving   a   mean  pressure   of  more	l «
than 100 Ib. per sq. in. produced excessive maximum pressures
(over 500 Ib.) with violent thumping explosions.   The reduc-
in  maximum pressure, under these circumstances, by
water-injection is over 100 Ib. per sq. in., and the effect is
marked, the explosion becoming almost inaudible.   This
of the presence of steam in the explosive charge is, of
well known, but the quantity of steam formed in an
cooled in this manner is so large that it constitutes a

